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HARDTOP VEHICLE ROOF WITH THREE RIGID ROOF PARTS 

This is a Continuation-In-Part application of interna- 
tional application PCT/EP02/11209 filed 10/07/02 and claiming 
the priority of German application 101 51 170.1 filed 10/19/01. 

BACKGROUND OF THE INVENTION 
The invention resides in a hardtop vehicle roof with rigid 
front, intermediate and rear roof parts, which are movable be- 
tween a closed position, in which the roof parts cover an inte- 
rior space of a vehicle, and a storage position, in which the 
5 roof parts are deposited in a rear storage compartment. The 
rear roof part is pivotally connected to the vehicle body and, 
in the storage position, the three roof parts are deposited in 
the storage compartment stacked on top of one another as a roof 
packet with the rear roof part disposed at the bottom, the in- 

10 termediate roof part disposed on top and the front roof part 
disposed between the rear and intermediate roof parts. 

A vehicle roof including front intermediate and rear roof 
parts is disclosed in EP 0 835 779 Al . The roof parts are mov- 
able between a closed position, in which they cover an interior 

15 vehicle space, and a storage position, in which the roof parts 
are deposited in a rear storage space. The three roof parts 
form a kinematic chain, wherein the rear roof part is pivotally 
connected to the vehicle body, the intermediate roof part is 
pivotally connected to the rear roof part and the front roof 

20 part is pivotally connected to the intermediate roof part. In 
the closed position, the three roof parts are disposed in the 
longitudinal vehicle direction one behind the other so as to 
jointly form the vehicle roof. In the storage position, the 
roof parts are folded into a packet, in which the rear roof 
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part is disposed at the bottom, the intermediate roof part is 
disposed on top and the front roof part is disposed between the 
rear and intermediate roof parts. For the transfer from the 
closed to the storage position, the front and rear roof parts 
5 are pivoted about their pivot axes in a direction opposite to 
the direction in which the rear roof part pivots about its 
pivot axis. 

As a result, in the storage position, the front and the 
intermediate roof part are deposited oppositely oriented in the 
10 storage compartment so that the packet formed by the roof parts 
is relatively high and space-consuming since their outwardly 
curved areas extend in opposite directions. As a result, the 
trunk space available for the storage of luggage is quite lim- 
ited. 

15 It is the object of the present invention to provide a 

hardtop vehicle roof including three roof parts, which occupy 
only a relatively small storage volume in their storage posi- 
tion. 

20 SUMMARY OF THE INVENTION 

In a hardtop vehicle roof comprising a front, an interme- 
diate and a rear roof part supported on a vehicle body so as to 
be movable between a closed position, in which the roof parts 
cover an interior vehicle space, and an open position, in which 

25 the roof parts are deposited in a storage compartment behind 
the interior vehicle space, wherein the rear roof part is pivo- 
tally supported on the vehicle body, the front roof part is 
movable under the intermediate roof part in parallel relation- 
ship therewith and the intermediate roof part is supported so 

30 as to be movable together with the front roof part into the 
storage compartment onto the rear roof part already pivoted 
into the storage compartment so as to form in the storage com- 
partment a roof part packet with the rear roof part disposed at 
the bottom with its outer surface facing downwardly and the in- 



termediate roof part disposed on top of the packet and the 
front roof parts is disposed between the rear and intermediate 
roof parts with the top surfaces of both the front and interme- 
diate roof parts facing upwardly. 
5 During the transfer of the vehicle roof between the closed 

and the storage positions, the relative movements of the roof 
parts with respect to adjacent roof parts are pivot movements 
and lowering and displacement movements for moving one roof 
part below the respective adjacent roof part. The rear roof 

10 part adjacent the rear part of the vehicle is pivotally con- 
nected to the vehicle body. It is simply pivoted into the 
storage compartment or out of the storage compartment. The 
front roof part is moved during the transfer into the storage 
compartment below the intermediate roof part. The front and 

15 intermediate roof parts form a partial roof part packet and are 
deposited in the storage compartment in the same orientation as 
they are in the closed position, that is, with the outer roof 
surface facing upwardly. The rear roof part is pivoted out of 
its closed position to such an extent, that, in the storage po- 

20 sition, the outer surface of the rear roof part faces down- 
wardly toward the storage compartment floor. 

Since the front and the intermediate roof parts are depos- 
ited in the storage compartment on top of one another in paral- 
lel and in the same orientation, a compact packet volume is ob- 

25 tained. The pivotal support of the rear roof part on the vehi- 
cle body is accomplished kinematically in a simple, inexpensive 
and reliable manner. 

It is advantageous if the front roof part is supported on 
the intermediate roof part by an operating mechanism, which 

30 permits the lowering of the front roof part into a parallel po- 
sition below the intermediate roof part. This is possible in a 
particularly simple arrangement by a four-link kinematic link 
mechanism. Furthermore, it may be advantageous if the interme- 
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diate roof part is pivotally connected to the rear roof part. 
This also represents a connection of simple design. 

A particularly compact storage volume can be achieved if a 
rear window panel, which is arranged in the rear roof part be- 
5 tween two C-columns is removed and deposited in the storage 
compartment independently of the C-columns. In this case, the 
rear window panel may be deposited in the storage compartment 
in an upright, that is, in an essentially vertical, orienta- 
tion. The C-columns - if present - together with upper and 

10 lower transverse frame members extending between the C-columns 
are pivoted into the storage compartment whereby the area be- 
tween the C-columns is open and the intermediate and front roof 
parts can be partially accommodated in that open space. The 
rear window panel is disposed in the storage compartment expe- 

15 diently between the roof packet and the interior vehicle space 
or, respectively, in a recess provided for the reception of the 
rear window panel in that area. 

The storage compartment is closed by a storage compartment 
lid, which is movably supported by a trunk lid of the vehicle. 

20 For the transfer of the vehicle roof parts into the storage 
compartment, the storage compartment lid is preferably moved 
into a position below the trunk lid, whereby sufficient space 
is provided for accommodating the operating mechanism for the 
vehicle roof or the support structure supporting it on the ve- 

25 hicle body when the vehicle roof is closed and also sufficient 
space for the transfer of the vehicle roof between the closed 
and the storage positions. When the vehicle roof is deposited 
in the storage compartment, the storage compartment lid can be 
moved into its cover position in which the storage compartment 

30 lid and the trunk lid are disposed in a common lid plane. 

For the transfer of the vehicle roof between its closed 
and storage positions and also for the loading and unloading of 
the trunk of the vehicle, the trunk lid is raised by lifting 
its rear end adjacent the rear loading edge of the vehicle. 



In combination with the movement of the storage compart- 
ment lid below the trunk lid, sufficient space is then provided 
for the transfer movement of the roof parts. 

Further advantages and expedient embodiments of the inven- 
5 tion will be described below on the basis of the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows schematically, in a side view, a three-part 
10 hardtop vehicle roof in a closed position, 

Fig. 2 shows the vehicle roof parts in an intermediate po- 
sition between the closed position and a storage position, and 

Fig. 3 shows the hardtop vehicle roof in a storage posi- 
tion, in which the roof parts are deposited in a rear storage 
15 compartment of the vehicle. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 
In the figures identical components are designated by the 
same reference numerals. 

20 The vehicle roof 1 shown in Fig. 1 in a closed position is 

a three-part hardtop roof including a front roof part 2, an in- 
termediate roof part 3 and a rear roof part 4. All three roof 
parts 2, 3 and 4 are rigid shells. The hardtop vehicle roof 1 
is movable between the closed position as shown in Fig. 1, in 

25 which the vehicle roof covers an interior vehicle space, and a 
storage position as shown in Fig. 3, in which the vehicle roof 
is deposited in a storage compartment 5. The storage compart- 
ment 5 is separated from the trunk 6 disposed behind the stor- 
age compartment 5 by a dividing wall 7. However, the dividing 

30 wall may be omitted so that the storage compartment 5 and the 
trunk 6 form a common rear storage trunk when the roof is 
closed. 

Further, there is provided a trunk lid 8, which, when 
closed, covers the trunk 6. On the trunk lid 8, a storage com- 



partment lid 9 is movably supported by a lid movement mechanism 
10. The storage compartment lid 9 is movable between an open 
parallel position below the trunk lid 8 as shown in Figs. 1 and 
2 and a closed position as shown in Fig. 3, in which the trunk 
5 lid 8 and the storage compartment lid 9 are disposed in a com- 
mon lid plane and the storage compartment 5 is completely cov- 
ered. The storage compartment lid movement mechanism 10 is for 
example a four-link kinematic mechanism operable by a cylinder- 
piston assembly 10' . 

10 The rear roof part 4 is pivotally connected to the vehicle 

body which is indicated in the figures by a dash-dotted line 
13, which represents also the top of the lower vehicle body. 
During the transfer between the closed and the storage posi- 
tions, the rear roof part 4 is pivoted by an operating cylin- 

15 der-piston assembly 4' in a direction as indicated in Fig. 2 by 
the arrow 14, until the storage position as indicated in Fig. 3 
is reached, in which the outer surface of the rear roof part 4 
faces the bottom 15 of the storage compartment 5, also for ex- 
ample by a cylinder-piston assembly 5' . In this position, the 

20 outer surface of the rear roof part 4 extends essentially par- 
allel to the bottom 15 of the storage compartment 5. The in- 
termediate roof part 3 is pivotally connected to the rear roof 
part 4, and, during the transfer movement into the storage com- 
partment 5, is pivoted as indicated in Fig. 2, in the direction 

25 of the arrow 16 relative to the rear roof part 4. This pivot 
movement is in the opposite direction of that of the rear roof 
part 4, which is indicated by arrow 14. 

The front roof part 2 is connected to the intermediate 
roof part 3 by a support or operating mechanism 12. The oper- 

30 ating mechanism 12 provides for lowering and displacement of 
the front roof part 2 relative to the intermediate roof part 3 
into a position parallel to, and below, the intermediate roof 
part 3. The drive for the operating mechanism 12 is indicated 
as an electric pivot motor but a hydraulic cylinder-piston as- 



sembly could also be employed as shown for the other drives. 
The final relative position of the front roof part 2 below the 
intermediate roof part 3 is reached in the storage compartment 
as shown in Fig. 3. In the storage compartment 5 both roof 

5 parts 2 and 3 are stacked on top of one another with their 
outer surfaces facing upwardly away from the bottom 15 of the 
storage compartment 5. In the storage position, as shown in 
Fig. 3, all three roof parts 2, 3, 4 form a roof part packet 
and are stored essentially in parallel relationship. The rear 

10 roof part 4 is disposed at the bottom, the intermediate roof 
part 3 is disposed on top and the front roof part 2 is disposed 
in the middle between the rear and the intermediate roof parts 
4 and 3. The operating mechanism 12 is for example a four-link 
kinematic operating mechanism but other operating or transfer 

15 mechanism such as a slide arrangement may be used. 

The rear roof part 4 includes a rear window panel 11 , 
which is supported between two side C-columns of the rear roof 
4. Expediently, the rear window panel 11 is provided with a 
separate operating mechanism 11' including a cylinder-piston 

20 drive 11", which permits lowering of the rear window panel 11 
out of the rear roof part 4 independently of the roof operating 
mechanism. The rear window panel can be lowered into the stor- 
age compartment 5 so as to be disposed therein essentially ver- 
tically. When the vehicle roof is in the storage compartment 

25 5, the rear window panel is then disposed in the storage com- 
partment 5 between the roof part packet and the vehicle inte- 
rior. The removal of the rear window panel 11 from the rear 
roof part 4 permits a compact arrangement of the roof parts in 
the storage compartment since the space between the side C- 

30 columns can be utilized in the storage position for accommodat- 
ing the intermediate and, respectively, front roof parts 3 and 
2. 

During the transfer of the vehicle roof 1 from the closed 
position to the storage position, first the rear window panel 



11 is lowered into the storage compartment. While the rear 
window panel 11 is lowered, the C-columns remain in the closed 
position. Then the trunk lid 8 is raised together with the 
storage compartment lid 9 which has been moved below the trunk 
lid 8 in order to provide a passage for the transfer of the ve- 
hicle roof parts. For raising of the trunk lid 8, the trunk 
lid is pivoted and at the same time moved upwardly so that ex- 
pediently also the front edge of the trunk lid is moved up- 
wardly, although by a smaller amount than the rear end of the 
trunk lid 8. While the trunk lid 8 is being raised, the move- 
ment of the roof parts into the storage compartment is initi- 
ated. 
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